Further investigation of the alpha-adrenoceptor-mediated actions of chloroethylclonidine in rat aorta.
We have investigated the interaction between chloroethylclonidine and alpha-adrenoceptors in rat aorta. Chloroethylclonidine has two actions on rat aorta: reduction of the contraction to low concentrations of noradrenaline by alpha1-adrenoceptor antagonism and irreversible partial agonism in combination with high concentrations of noradrenaline. The former antagonist action was found to be more marked in vessels from immature rats (1 month). We have examined further the latter agonist actions in adult rats (3 month). In the absence of chloroethylclonidine, exposure to phenoxybenzamine (10 microM for 15 min) virtually abolished contractions to subsequent noradrenaline. However, when tissues were exposed to chloroethylclonidine (100 microM) for 30 min prior to exposure to phenoxybenzamine, a large contraction was produced by subsequent noradrenaline. Receptor protection with noradrenaline or the alpha2-adrenoceptor antagonists yohimbine or methoxy-idazoxan (all 10 microM), but not the alpha1-adrenoceptor antagonist prazosin (10 microM), significantly reduced the ability of chloroethylclonidine to prevent the actions of phenoxybenzamine against noradrenaline. In ligand binding studies, pre-exposure to chloroethylclonidine (100 microM) for 30 min significantly reduced the maximum binding of [3H]prazosin (Bmax) to alpha1B-adrenoceptors in rat spleen membranes to 21.4 +/- 10.2% (n = 5) and the maximum binding of [3H]yohimbine (Bmax) to alpha2D-adrenoceptors in rat submandibular gland membranes to 34.8 +/- 6.3% (n = 4), as compared to pre-exposure to vehicle. These results suggest that chloroethylclonidine interacts irreversibly with alpha2-adrenoceptors in rat aorta to make contractions to subsequent noradrenaline resistant to alpha-adrenoceptor blockade. Chloroethylclonidine appears to act as a silent irreversible agonist (i.e., an agonist which persists following multiple washout but only produces effects in combination with a classical agonist).